2 lesions, cell survivals and others [1] ). During these experiments, very different biological samples are irradiated with scanning ion beams. The diversity of these studies that concern small rodents, cells, plasmids, DNA and proteins makes doses and doserates span over a very wide range. Presently, the dosimetry is based on the monitoring of the total ion current using the X-ray emission by a metallic thin foil interposed on the beam. This emission is calibrated using CR-39 track-detectors and conventional medical ionization chambers. The homogeneity of the field can only be checked off-line by using CR-39 plates or radiographic films. o All ions from carbon to neon with energies around 10A.MeV.
o Fluence from 10 4 ions/cm² to 10 11 ions/cm².
o Beam intensities from 10 4 to 10 9 ions per second.
A beam monitor prototype named IBIS (Ion Beam Inspection System) has been built to meet these experimental conditions and to provide real time fluence maps. It can also be used as an interceptive beam imager.
In the following section, the design of IBIS and its calibration methods are described. The results concerning fluence maps and beam imaging are reported in the last section. o These magnetic fields follow triangular periodic time structures. The frequencies are 3Hz for the vertical deviation and 350Hz for the horizontal one.
DESIGN AND METHODS

-Beam delivery system at GANIL
o The magnetic fields amplitudes (B x_max and B y_max , given in bins) determine the irradiation field size, which can reach a maximum size of 6cm × 6cm. The ion rate measurement is performed by an air operating parallel plate ionization chamber.
Since this detector is dedicated to perform an online control, its total thickness has to be as small as possible. Figure 2. shows a scheme and a picture of this detector: the ionization chamber is made of five 2.5µm thickness metallized mylar electrodes, with an active area of 10cm × 10cm. The thickness of each air gap is 3mm. Thus, the total water equivalent thickness is 30µm. An electric field is generated by polarizing two of the five electrodes with a high voltage, while the two external ones are connected to the ground. The typical high voltage applied is -3kV, in order to maximize the drift velocity of the ions in the chamber and thus to prevent recombination. Taking these results into account, the measurements will be performed with a -3kV supply voltage and a 20µs integration time. In these conditions, the integrated output current measured is directly proportional to the number of incident ions that crossed the detector during the integration time. In order to have an absolute ion rate measurement, we just have to determine the proportionality coefficient between the integrated output current of the ionization chamber and the number of incident ions. This is performed during a calibration step, which is detailed in the third section. The values of these four coefficients x 0 , y 0 , k x and k y have to be determined during a calibration step, detailed in the third section. 
-Calibration of the beam monitor
As shown in the previous section, two calibration steps are needed: the calibration of the ionization chamber and the calibration of the magnetic fields.
a -Ionization chamber calibration
The output current of the measurement electrode is integrated and then sampled to create an output data (IC current ) proportional to the total amount of charges collected on the electrode and thus, to the number of ions (N ions ) that crossed the ionization chamber:
The goal of this calibration step is to find the proportionality coefficient 
-Data acquisition system
A fast digital data acquisition system has been developed specifically for the prototype IBIS.
This acquisition system is an adaptation of a fast digital acquisition system developed at LPC Caen named FASTER, for Fast Acquisition SysTem on Ethernet NetwoRk [4] .
As shown in figure 11., the ionization chamber "IC" and the Hall effect sensors "HES" are connected to a numerical board containing an FPGA. The PM tube coupled to the liquid scintillator, "Calib", is directly connected to a second one. The FPGA are then performing the specific data processing of the detectors output signals:
o The output current of the ionization chamber is integrated and sampled every 20µs.
o The output voltage of the sensors are sampled every 20µs.
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o The amplitudes of the PM pulses are detected and compared to the eight numerical thresholds for absolute number of ions counting during 20µs.
These boards are connected to the acquisition personal computer by a Gigabyte Ethernet transmission. Data are then stored and analyzed with a home-made software coded with LabWindow software. The data acquisition rate is then 50kHz with no dead time. 
-Fluence maps
The fluence maps are reconstructed by a two steps process: 
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These heterogeneities result from the time structure of the beam intensity. A spectral analysis of this time structure has been performed. Some constant frequencies (50Hz, 70Hz and others) seem to drive these variations. Since the sweeping frequencies are constant (350Hz and 3Hz), some areas in the irradiation field are more often irradiated than others. This is also the reason why a longer irradiation times would not lead to more homogeneous fluence distributions.
As mentioned in the introduction, without this new beam monitor, the fluence is usually controlled by off-line measurements that cannot be done systematically before each irradiation. It is then difficult to perceive the apparition of these bands and to act on the beam delivery system to eventually decree their amplitudes.
Moreover, these off-line controls can only be done within a limited range of fluence. With this monitor, the fluence maps are obtained with a 1mm spatial resolution and for a fluence ranging from 10 4 ions/cm² to 10 11 ions/cm².
By far, it is not systematically possible of getting rid of these heterogeneities by tuning the beam differently. So we will study the possibility to use this monitor to perform a feedback control of the vertical beam sweeping. Thus, homogeneous fluence distributions could be obtained and irradiation conditions would be optimized for experimentalists.
2-Beam imaging
As described before, IBIS is equipped with an imaging device for the position calibration 
